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-g- -^71^ tiv^^i ^12-^ ^^^^o]| ^ ^o.s. ; ^f^7i^ <a 

^-tgoj) ttf-S ^71^ tiVi^l ^12-21 <^*W1 €^ 3=313 

S-JEL^H oj3^3E]6fl jrjE^ nflJjL ^71 nfl^ofl ^ 7 ]^ pfls.^ # 

£ 1 
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«VE*I] *1]5.e) #*ls] <g^tf] 3\ {INPUT BUFFER OF A SYNCHRONOUS 
SEMICONDUCTOR MEMORY DEVICE} 
[E^s] €^1 

E l^r (differential amplifier type) ^^^^^ w}^^ (Bazes 

type) ^^-t -a s^ofl 4§ ^u^^ q-E]-^ SL^l^-. 

E 2^r £ IS] *W^7}% ^^9\ f>}^9] ^*H» ljE}ifl^ E^tf. 

E 3^ e is] *}W^7l^ ^tf^o] 4^ *r^s] -S*H» M-nHlfe e^i}. 

4. 

£ 5fe E IS] H>^1^^ M-^Lfl^ £^ol4. 

E. 6^ E H Ea]5]o] SX^ ^ 4^ °a^^2]7l- ^^>7l W zj- Ajlf 

S] Sf^^- M-Hfvfl^ ^o]nl £ c]cf. 

£ 7-^ £ 42] ^rW^M^ ^^sHH *)1 1 ^1*1 q-EfvH JE^ojc].. 

£ 8^ £ 42] *rW^-7]^ ^^^N*! 2 ^^§Hf-& #41*1 ^4\£ JE^o]^. 

E 9r £ 52] ole^Ttjo} a^w.- ^Afl^j q.H|.tfl £^o]c]-. 

E 10(a)-^ ^2fls] ^ ^l^reflo]^ ^ sf^olzi, £ 

10(b)£ 4^ ^^^Hl * = ^ #fHl tfltr ^llr^M^ ^4 jz)-^o]cf. 
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10 : x}&^7)% ^*)*\ 20: <£^»\x\ 

30 : *1<S3^ 

<14> ^o. ^ 7] ^ tfV^ ol^^^ofl ^ €5. E}S 

313 J£.H.(self refresh modeHH ^j^^H S^fe ^ oflfi. 

<15> ^fl, ^7l^ «h£*fl pfl-E.e] DDR SDRAM (Double Data Rate Synchronous 

Dynamic RaNDOm Access MemoryHH A}-g-*>jl 91^ ^^^^^ *l~§^^-7l^ 
(differential amplifier type) ^t^sH^, #Ef)( on state)<M °1 *rW^7")^ 

^Sfe 200 uA o]^o] ^c}. 4^ s)n efl 3 S-H^flAi DDR SDRA&H * 

s^r 2 mA 3S°lS.3. t ^ 5^313 5.=>1M^ o^^^Hl * s-- ^ 

<ie> 0)9]- 7^o} ; #5floi]^ |h h^g S.= (normal mode)^^ ¥ 

^^#71^ ^t^-& 4-§-^f^7l nfl^-ofl ^71^ ti>H^l ^2.5) 
5L7\ ^SM-. 

<17> ^jx ^^^14=1 H-^H ^^Wl^oll * ^^1- ^ ^ oi^ 

^71^ «}£xfl pflSEl ^1^1 ^t^* ?Mt}. 
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<is> -g- ^o\) xx\^ ^y}^ «V£^1 nflS.^ ^1^1 ^ti^^ sqj=L € ^ ^Hl" ^!Jl 

<4 €^ ^M^ls-I- ^r^JI, ^^1^ ^-71 s>)* l-^ SH<>11- ^IJ:^- 4 1 

xlod|sl ^ H elHe^ ^H^lJLl- ^S^lfe ^l^S, ^-7} ^ln L 4lS 
^ #7l 7l^sl filsel)4l *1H^Jl-& ^r^l^Jl, S-l^ #3 ^oflo)^ 

^IJ:^ 4 2 71^^^^ ^o]s. ^*h=. ^ 2 ^w^, ^ ^7) ^ x o^s]o} ^ 

<^MH1- AlJll- ^^l7lfe OR 5)5-1- ^tij^JZ, jZ^H^ 4 1 ^^^3) 

<19> ^ 1 ^tf^fe ^^71^ ^^^^olJ7 ; A> 7l ^ 2 ^t^TT 

<20> oi^^^o] ^J^. ^.^ o.^ ^ 

<21> AV 7 ] 4 ! ojB^^ S>|Jf ^ ^Hl; A}51i2} ^T- 7 | ^ X 7^^i^# ^ 

S]-J7 ojs. - A^O} ^oj^. ^f^JL H #^Jl# 71 tt ^ 1 ^^#7l, ^"71 

5^3)3 ^H^]^» ^^VJl «>^1^7l^ ^ 1 ^^Bl, ^-71 4 1 «?lWlE.-l^ 

^l^Kr 7flo]E ^.^sq. # 7 ] 4 1 ^^7H1 <&^& J=efl<£] ^t.}^ ^^l^^j- 

°1 < el7>Sl^ 7}7^ 4 1 NMOS E^*]^, ^ #7) ^ 1 ojalE^ #^Jl 

» ^^Rr TllojE ^-X}^ ^^^l o] 71-S)^ #7} 4 #7l ^ 1 7.}?§-^7}°) 

#^^7H1 S-efl^ #7}* 7Hfe Tfl l PM0S S^l^i* ^Hl^ ^10 
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<22> % 7 ] A\ 2 sqj=L oloflol^ Al^Sf #7] 7\) 2 7]^^^ ^A] 

ci>}jL o]^- - Aljro] ^>o]§ ^*>JL ZL l^l^fe ^ 2 ^^#7l, #7l 

$\ ^Kl^Rr TflojE cf^>S} # 7 ] A 2 ^^7lofl o^Tjsl c^o] r]-^ 

^^°h Vo 1 ^V^lfe ii^^f 7}*]^ A] 4 PM0S e^*]^, ^7} A] 2 # 
^st- ^o^Kr 7flo]e t^sq. ^^]^<y-o] oi7>s]^ ^7} 4 2 

#^£*H1 ^1^1 *fl 5 NMOS ^ti]^ ^-i- 

<23> o]5>, £ 4^ ^7)^ tiV^^l nflS.^ 

<24> £ l^ o^^wi^sq. «Hl^^(Bazes type) ^^^^^ 7^fe ^ ^ 

(VREF1) , ^ ^ 5^313 ^^^lS(PSELF)l- ^41 *H f^f£}-2. zz. ^]s(DB0UT)l- 
^MH^l^r ^^7)^ ^^(10), €^ e^3l^ *1H^IJl(PSELF)# *1 
<£5l el^efl^ ^1^^1^(PSELFD)1- ^^7]^ *1 <£:§)5.(30) , ^ ^]^- 
1- Als(CKE), 7l^^^(VREF2), *1<£^ €^ els^ ^]s(PSELFD)l- ^ 
^<5>JI ZL #^^1^(BB0UT)1: ^^M^r wMli^g ^^^5^(20), ^ ^^M^ <g ^ 
tfWlO)^ #^^]^l(DB0UT)^ °d^^35)(20)^ #^^1^:(BB0UT)1- 

^ ^MHl: ^ls(PCKE)!- 7}^ OR s)^(40)» 

4. 
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<25> £ 2tt £ 1^ ^^7l^ <y^tf|3£|o] f^*} ^efl§ t^ifl^ H^o.S.-H, ^ 

^ #3 ^Hl: a]J:(CKE)^ 7l^*i<£(VREFl)-§- = 41 M *1" 0 1» ^r^l 

zl #^^1J:(DB0UT)1- ^HW 7^ *l-W^-7l(12), -i = 3 = 2*13 ^H^]Jl (PSELF)l- 
*\?>}JL ^^M^r •y^B-KlNVl), ^^BKINVI)^ #^^1Jl(IPSELF)# ^r^Kr A}*}^- 
^Vsq- ^^7H12)<^| ^l^CVSS)^ 917}$^ 

7}x}±± NMOS ^^^l^Hi(MNl), ^l^EidNVl)^ #^^]S(IPSELF)1- ^l^Kr >iHM 
^ ^^^^(VDD)^ °]7>^ 4ii 3r*}^ *}^-f^7l (12)^1 ^^^^-(NDO)^ <3^€ S. 
efl<?l ^-7}* 7}7]^ PM0S H ^^]^eKMP1)# ^tij^uf. 

<26> £ 3^ JE 1^1 ^^^7)^ ^t^^ 4^ ^A]c« M-E}vfl^ £^0.5. 

^i, ^1^- #^1 °1<>1H1: ^ls(CKE)^- 7l^^^(VREFl)-i: = ^l^M *>°1» o" 

^§>ZL zl #^^ls(DB0UT)» ^^71^ ^>W#7l(13), €^ ^H^]Jl 
(PSELF)# ^l^Kr TflojE t£x}Q ^^7l(13)i ^^]^] ^-7>^- 

(VDD)^l ^71-^^ ii^7}f 7>^1^ PMOS MiM>iB](MP2), € = 3 = 313 ^H^IJl 
(PSELF)* ^^Hr 711 o]e ^V^F ^l^CVSSH 917} & ^^#71(13) 
#^^J^(ND0)^1 ^efl"?] ^^>1- NMOS H $*1 ^ (MN2)* ^w]^. 

<27> £ 4fe 5L 1^1 ^^71^ <y^tt]3E|Sl a tf-E §>M-^ ^Al^l- q-i=J-ifl^ i^o_ 

2.*], 5L 2^1 ^^71^ ^t^* ^^Hzr ^^7l(12)7> ol^o.^ ^*flsRr 

^ $m. £ 43] ^^7]^ ^t^fe- S.]^- 0 J^]^]^ ^ls(CKE)^ 71 

^^(VREFD^r t41*H ^ 4lJ^ *}<>1» ^^*>31 i=.^(ND0Hl ~L 
(DBOUT)* ^H^lfe ^^#71(14), 13 = 3 = 313 ^H^]Jl(PSELF)» 
Al7]^- °]ttlEi(INV4), <ytHBl(INV4)^ #^4]Jl(IPSELF)# *r4i*Vfe ^ 
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^71(14)^1 ^7}2^ ^^(VSSH ^7}^^ ii^Vt 7}*}±± NMOS 

E^fl^iE^ (MN3) , ^ Q^} 0 }^ ^l^(CKE)^- 7l§^(VREFl)^§: ¥ ^Is 

^ #^2nJ£(ND0H ZL #^Jl (DB0UT)» MHH7]fe *M-f^7] 

(15), ^1^EKINV4)^ ^^a]^(ipseLF)1- ^*}*Hr 7)}°)^ ^7}<2> ^^#71(15)^1 <S 
^ £L31<?1 ^Vsq- ^l^CVSSH ^7}£^ 7}*}±± NMOS e^^e] 

(MN4) , <y^Ei(INV4)^ #§^Jl(IPSELF)l- ^l^Hfr 7)MJ= t£t}2}- ^^<y-(VDD)°l <y 
7}^ ^ ^><4 ^^71(15)^1 #^JE1(ND0H 7Mfe PMOS 

<28> £ 5^ £ 1^ a^lil ^Wvfl^ H^^i, sq^- °J1^]t ^1 

S(CKE)^ 7l$^^(VREF2)^ " 41 :M *Hlr #^i,.H.(NB0)^ zl 

#^Jl(BA0UT)1: ^^A]7lfe ^^71(24), €H ^31^ »W4! JUPSELFD) 

!■ ^^i^i-ji ^]^Ei(iNV6), <ytf]E-uiNV6)^ #?^Jl(ipselfd)» 

TflolH ^^ 7 K24)611 <&^Q v±7}9+ ^^(VDDH ^7^^ 

rj^Vl- 7 }7l^ PMOS M^1^(MP4), ^EKlNVe)^ #^^]s(IPSELFD)7l- ^]7]-5]^ ?11 
o]e t£t\9\- ^^71(24)5] #^i^l(NB0H H.efl<?l ^l^lHKVSSH 

<?|7}£^ ^7}ir 7}*lfe NMOS B^^l^Bl(MN5), ^ °]^b| (INV6)^ #^Jl 
(IPSELFD)^l- ^#^71(24)^ #^^ls(BA0UT)* ^Hd^ZL fe5]^-§- ^^*H t^^ls 
(BBOUT)l- 71^ AND S)S.(25)» ^^-71(24)^ PMOS e^^E) 

(MP4)^ ^^-(22)» n^tt^. 

<29> H 6^ H £AlS]0^ Ol^ £ ^-v$6\] CCfs. ^3^317} ^ f}" ^ A}lf 
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<30> o]«5}, £_ 1 5. 6-t- %^}^ 4^ S^^^ ^ofl tfl«fl -M^tt 

<31> ^-S-^7l«S ^HWlOH ^f-g-^fe ^^^#7)^ ^^^-7] OJJT, 

^ ^^^^(20)^] ^R-^ ^^7l^ ^W^7lo]cf. ^ S.S.ollA^ 

ifi^ ej^efl^ ^H^lS(PSELF)^- ^1^^ €^ ^l^^lJl(PSELFD)^ 5L*f- "5-f 

^Eflo]4. o] nl, n 2 o] f^QS 5 ^ (MN1)7> £r 5)5.5. ^#^-7]^ ^ ^ *J 
(10)^ 71(12)^ £r ElJL, 5. 5^ PMOS 5^1^(MP4)7> 3 5.5. u>^]^ 

^ ^^Hls£l(20)sl ^^#71(24)^ £.5. ^4. ^ ^Hl: ^5l(CKE)7|- 

"5-f" #Efl5 5^ ^^7)(12)^ #^i,5(ND0)7> "5-f" #3)5 S]ZL ^^7^ 
<gi^s|(10)Sl #^JL(DBOUT)fe "5-f" ^5 ^tf. vfl^- #§3 °H°11; aIJl 

(PCKE)^r "5-?-" #Bfl5 5)^ ti>5.^1 ^2-3 €^ 2.5.5 ^l^^Ml ^ 

tf-. o] Jf, 4|n ej^efl^ ^H^IJ: (PSELF)7} ^t-e})^ ^^ 7 )^ 

Jl(PSELFD)7} "-SM»^ sqiS f 5. 5<^1 2*1^1 w^l^ ^^^^(20)^ *}^^7l(24)fe 
£ ^cf. ^5. e]Sefl4=] ^H^JL(PSELF)7> »3H» ^-Eflo]ji *]<£^ 4^ £\S.zl}$\ 
^^1^(PSELFD)7V "5-f" ^Bfl^ nfl, ^- ^#7llr(12, 24)^ "^S" sq°l 
^7l^ ^^^^(10)^1 #^^ls(DB0UT)^ Hf^l^^ SJ^^s] (20)^1 ^^#71(24)5] 
#^Jl(BA0UT)^ ^ ¥ ^#7] §(12, 24)3] 2,71 "5-f" ^3H55 xfl^f #§3 

*H°11: ^1J> (PCKE)^r "54-" A M« ^R^. ^ #3 ^L^l^m ^]S(CKE)7V 
^5 s]^, ^^^31(20)^ ^^#71(24)3] #^Jl(BA0UT)£}- ifl^- 
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^Hl" ^]5L(PCKE)7|- "*H« ^-fifls. sH «VE*H nflS-Sl €^ E) 5 31 41 3.1= » 

bu}^ q-^.7fl ^tf. 5E*h ^ ol^o]^ a]J:(CKE)7} »-§H" aj-^^ s]^ ^ e] 

^^7l(12)# £r ^Bfl7V ^H^. dn^S] *1<£^ €^ 

41 ^H^l3l(PSELFD)7> "5.^-" ^-Bfls. s\t& <£^v]*\(20)4\ ^^7l(24)« 

<32> £ 36fl £AlS)ol Ol^ ^.-3L 7 |fg O^^i. ^-^ 7l(13 ) 7 ]. p M0S E^fl^^ 

(MP2H 51*11 £r 51 Jl ^^#71(13)51 #^^(ND0)7} NMOS S ^t^e-] (MN2H1 $m 
el^^cffe 3 J*H*f £ 2ofl £a]e]o1 5fe *>*^7l*8 ^^^l ^44 *«J*>h. 

<33> £ 4^1 ol^ ^^ 7 )«g ole^s^ ^S.w.( 16j 18)7}- o]^O.S. 

Cffe 3 ^HItt £ 2ofl JEWISH co^ ^^ 7 ]^ ol^^o] ^^JljsL ^ 

<34> £ 7^ £ 42] ^^71^ ^^^H^ 711 1 ^^-(16)^1 ^2:1- #>*fl*l ^ 

^ 5-^°-S-*], ^^(VDDH TflojE clT^ ^Sfl<?l # 

*}7> PM0S ^^^1^eKMP5), ^^(VDDH < y7>£]^ PM0S 

E^7liEl(MP5)^l 7flo]E C17H >flolE ^7>1; 7Mfe PM0S E^7l^E-KMP6), 

PM0S M^Ex]^El(MP5)^ J=$]9l #*H1 ^sfl<?l ^ <*H°11- 

(CKE)7> ^l7>£l^ Tflol^ cl7}# 7}^1^ NM0SS$*1 ^eKMN6) , PM0S M (MP6)^1 
H.ell<y ^xHl E-^Sl c^}^ afl 1 7l^«?KVREFl)°l °l7}5\±± 7]}o]E. ^A^ft 

7M^ NM0SE^^l^El(MN7), ^ NM0Se^^l>:El(MN6)^- NMOSJE^l^El (MN7)2] # 
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*H 4.^- 3^314=) *)H^1JUIPSELF)7} <&7}S\ 

^wl^l-Jl PMOS E^i^Ei(MP6)^ ^efl<y ^>c>5. a|) 1 ^#^-(16)^ #^^]^(DA0UT)7> 

< 35 > £ 8 ^ 5L 42] ^^7}^ °m*]?]o\)*\ z\] 2 ^Hl^l M-eJ-hH -£ 

^^.S^i, ^^(VDDH ^l7l-E]fe ^Jf ^Hl- ^1J:(CKE)7> «?]7> 

7flo]e ^>1- PMOS e^^1^(MP7), ^^ V (VDDH °l7>5^ A-^ 

9\ ^ l 7]^^. < y-(VREFl)°l <?]7>5]^ 7flolE c4-^i- 7 Hfe PMOS e3U1^e-KMP8), PMOS 
e^^^E-](MP7)^ i= S-sfl^ 7>7]J1 £e|o] Tflolm 

^-^7} nmoS S^^liEi(MN9), PMOS M ^1^eUMP7)£] ^efl^l <3^sl ^ 

eflo] NMOS S€^l^El(MN9)^ t1H;e t^Hl 7flo]E 7>x]^ NM0S 

M^^I^e^(MNIO), ^ NM0S^€^l^(MN9)5q- NMOS^^^l^Ei(MNlO)^ ^7H1 
o.s. ol^^ JEL^l^l ^7}5} ti>^^l 5^313 *)H^1Jl(IPSELF)7} ^]7>sl^ 7flo]E 

t£t\9\ ^l^KVSSH ^7]-# NMOSS^^l^Ei(MNll)# ^tij^ji 

PMOS ^€^1^eKMP8)^ &7}3, aj) 2 ^-^-(18)^ #^Jl(DA0UT)7} u^r*. 

<36> £ 7 ^ £ 8^1 £A]s]c^ oi^ 1 ^ *fl 2 ^^-fe ^ #^ ^l°11 0 l-t ^IS 

(CKE)7> 1 ^^^^CVREFD^-Cf 3.^ #^^1^(DB0UT)^ "*H" ^-Efl7]- s]^- 

oMjol^- a]Ji(CKE)7|- ^1 1 7l§^^(VREFl)^cf ^-o.^ "S-f" 4^7} £r*. 
=1 €5- E)^efl4^1 ^H^lJl(IPSELF)7l- "*H» ^Hflo]^ NM0S^ (MN8, MN11)7} 

sH *fl 1 ^ ^1 2 el^efl^ afl<H4l3:(IPSELF)7}- "S-f 

" A o v ^fl°l^ NM0S^.^^]^Ei(MN8, MN11)7> 5)0] *j| 1 ^ ^fl 2 ^^uf^ ^4. 
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<37> £ 9b S. 5^1 ti>*fl^*§ cj^si^ ^w. (22 )l- q-^^ £^-2.5.^, ^ 

^wKVDDH °l7}:sqb ^.efl^l ^>^- tiV^JL x]<$.Q ^2. £1^.314=1 ^H^lJl(IPSELFD) 
7} ^7>£]^ t]]o]e. 7}x]^ PMOS e^l^Ei(MP9), PMOS -^*1^(MP9)^ £Lefl 

o] T^^}oi] o^^^ k^CNNBHl Til 7Mb PMOS ^i^M^ 

E-I(MPIO), PMOS 2=^1^E1(MP10)^ ^eflo] ^Hl ^ #7>}<2}- ^ #6} <?]ofl 

o]^ a]s(CKE)7} ^Mb 7flo}e ^j-sq. ^j=(NNBH <£^& #7>« 7}^b 

PMOS S ^^eKMPII), PMOS S ^I^(MPIO)^ ^1 
2 7l§^^(VREF2)ol <y 71-51 TllojE 7 Mb PMOS J=3]*l^Ei(MP12), i^JE. 

(NNBH ^ #3 ^Hl" 41JUCKE)7} <y7>£lb TflolE ^-^Vl- 

7Mb NM0S H€*1^(MN12), PMOS J= 3M^£l(MP12)5l 

^1 2 7l^^<y-(VREF2)ol ^Mb 711 °1H 7Mb NM0S S ^^l^E] (MN13) , 

^ NMOS E^i^CMN^)^ NM0S H^M^Bi (MN13)5] ^M ^^-S. B. 

eflo] *EM<4 i^E.(NNB)<*11 <&^& Tflol^ ^>sq- ^M^UVSSH °]7"Mb 
7>xlb NM0S E^^^Ei(MN14)« ^«1*1-Jl PMOS S 3M«i (MP12)s] S.31^ 
71(24)^1 #^a]s(BA0UT)7> M-^. 

<38> £ 9^1 JEAlsqol oib oj^^^o, ^«. (22 )b 4)^ 91^}°]^ 

^1^(CKE)7> 4 2 7l^^«a-(VREF2)i4 ^ #^J:(BA0UT)b "SM" #Efl7f slJl, ^ 
^ #3 oioflol^- a]Jt(CKE)7} ^1 2 7l^^«a-(VREF2)^ ^-o_^ #*fl7> Qt±. 

51 9*11 £X|£H &b H>*lli*§ ^ea^^^ ^w.( 22 )b £ ^"^HH ia fe ^JpM nfl 

i- a>^-^-o.^mi ^^^ai- #n *r 5M. 
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<39> £ 10(a)^ ^Hflsl ^t^sH -gre^ ^6\) tfl^ Al^eflo]^ ^ 4^o]ji ) £ 

I0(b)^ <y^wl3Hi #-?Ml cfltt Al-i-eiM^ ^jrj. 4^014, ^ 

Eflofl^ ^ S 5]£^ 3.;Ei<M;E t rt ££( ^]^ A}~g-fj}^ ^^7)^ ^ ^ 3E] » A>-g- 

220 uA)7> <y^u]3Sl6fl ^5*1^, £ ^ofl ^ %J>- 

^>7] m^oll sl^efl^ 2.^1^ Jrs^ Al^eflol^o]lA^ 30 uA)fe 

S.i=«M jis^ ^ r (-a Al^eflol^^/.^ 220 uA)iL4 €^ #±is}%t\-. 

<40> A^joflA^ i^rgo] tl]-23-Zl£}- ^Al^l- %VS^>^ ^^^^^l 1 ?}, 7l#^0>^ 

<4i> ti >^- ^ 4^ ^71^ aVJE^l ^15-^1 ^-^1^1 ^^H^HI 
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1] 

^7]^ «ve*h 1^)1 s. el #*H &<>H, 

^^71 ^^Wl^^l- ^3lff-<§ oj^^Sll- ^ti^H, 2-3=°lH^ #7l *V 

^^#71^ ^t^* ^X\9]JL >gS Si Sell 4^ S-^oflA^ A>7l ^^Sl* 

^^aI^io.^ *gs el Sell 4=1 H.= <*1M ^^^Hl *^tt #db*lfl t 

51 # ^Sls. ^ ^7l^ ti>£^ll rifla.e| #*1<£| 

[^T 1 * 2] 

^l^f ^MH-l- ^Iss}- -is elseil41 ^H#sl: ^^I-jl, ^a]^ #7l <q«. 
oioilo]^- A]jr<^ i 7l^^<a-^ ^>oll- ^*Hf- 1 <a^3t); 
#7l *L5. e) Sell 41 ^H^l^l- ^*Kn ^1^€ €S el sell 41 *lH#J[:-& ^ 
^171^ ^1^3]^; 

#7l <qjf #§1 °lolH# #Jr<q- #7l ^1^^ ^s el sell 41 ^H^l« ^^1^1-Ji, 
#7i ^ °H°1# #Jl^ A 2 7i^^<y-4^i ^>o]# f^*Kr *fl 2 

A o V 7l *fl 1 ^H^^ ^AlJrSs)- #71 2 ^ti^^ #^#JL# ^r#*H 
el^- <a#^r ^r*5^H ^ #§1 ^]°11 0 11- 1^8*1 7] OR 3)5. » ^-til*>jL f 

2-JE.olH^ #71 Til l ^ ?l«l3ll- ^#a]71ji -is el sell 41 HJE^IH^- #7l 
^ 2 ^^wlsll- ^#X|^o_5.*] ^s el sell 41 H.H.«M oi^^ofl ^-g- # 

*r 9l$= ^<LsL ¥71^ tiV^^fl nflssl #*]<>] <y^3S). 
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3] 

Xl 2 %H1 ^7) Xl 1 ^w^Sr 

^^7] ^ ^ ^. 7 )tg tiVtr^] pfla.^ ^]o} 

4] 

XI 2 %H1 5^*1, #7l Xl 2 ^t^^ 

*l*i^M8 ^^sjol 3# ^iis ^ "115-3 <y^s]. 

[^T 1 ^ 5] 

Xl 2 *<H1 sa°H, ^"71 X| 2 ^wl^ 

4X1^ <Q^v\$\9l ?ASr ^-^as ^ ^7)*§ «V£-X1 ^s-el ^1^1 °^*1^. 

13^* 6] 

XI 2 $X*]*\, %7] Xl 1 «a^^^fe- 

^7) ^ ^H-i -%7] Xl 1 7}^<$% ^r*\T5[5L o]# ^ aIJto] 

<#7] QE. XH^IJl* ^*}JL ^^M^r xi i 

^7) XI 1 ^l^B^ n^Hr 7])o)M. ^7] Xl 1 *>*^7H 

^efl^] ^>^- ^xl^<y-o] o]7>£lfe i^*}*- 7>xl^ ^1 i NMOS e^xI^eV, 
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T£x\Si\- %7] A] 1 ^^7]9\ #^^H <£7j^ H5|^l cf^l- A 1 PMOS M 

i^li^t ^ ^i^L ^ ^71^ *}5^1 nflS.^ ^^^5] . 

[^T^J- 7] 

*]) 2 *<H1 xi^j^i , A l ^^tt 

^-71 <qjjL #^ <y<>lH^ ^IJ:^ ^-71 Tfl 1 7l§^^-# o]§ - X\^o\ 

*H1- ^-s}JL n. #^JL# ^^H^xr t)1 1 ^^71; 

%7] ^ #^ ?]^C1^. A]if ^A}^Hr 7flo]E i^^sq. 4>7l Tfl 1 7}^^Z-7H1 
<3tJs1 H^J ^^o] °)7}S\^ ^^cf7}# 7>*lfe 7fl 2 PMOS S^l^Ei; 

^7] ^ ^l^S =T^!^cr TflojM ^>S^ ^]7>£)^ ±. 

i ^7>^- ^-71 711 1 *>^#7l<5l #^#*H o^s} tr^jo] 7}7]^ Tfl 2 NMOS 

E^l^Ei!- ^l^fe 7j-§- £^io S ^ ^. 7 i^ tiV^^l ^12- el ^lsl «a^tH^. 
8] 

*i) 2 %hi sa°H, ^-7i Tii 2 <a^*ife 

^7l 9]^- *MM# -tl^Sl- ^-71 711 2 7l^7i^# ^A]<5}jL ol§ - Al^c] 

7>ol# ^^^>J1 zl #^Jl# tMW^lSr Til 2 *!~§^-§f7l; 

4>7l 7^1^^ ^ El^efl^ tihai^i- ^a]s>ji tiV^Ai^i^ Til 2 

^7} 711 2 ^^Jr-g. ^A]^ TllolE ^><q. A> 7 ] ^ 2 ^^7H1 

<*)7j5l ;E.efl°] x£t\9{ o]7}£lfe ^i^l-l; 7}7l^ ^] 4 PMOS e^u]^; 
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^>sf 4V7I ^11 2 ^>^^^7l^l #?^7H1 ^.^1^] ^fl- 7}^1^ *H 5 NMOS 

®X]+B\9 ^l^Rr ^ ^ ^ 7 ]^ ti}.^] Dl]2.El ^1^1 ^^W]^. 

I^-t 9] 

*fl 8 *<H 5a<^M, ^"71 ^1 2 ^^Mfe 

^ 4 pmos E^xj^E^ ^Hl ^l^f ^1 1 2cS.ofl 

^ TflojE ^>1- 7}7]^ 5 PMOS E^li^; 

^-71 ^1 5 PMOS B^l^s] nsfl^ ^7H1 ^>^- #7l <q #3 

^H!: ^1^7} ^71-5]^ 711 °1^ ^A$\ 4 V 7l *1] 1 t.E.^1 <£^.Q 7>^1 

^^16 PMOS Si^l^; 

^•71 ^1 5 PMOS Ei^l^Blcq c^ol ^ofl c£^s} ii ^-7}^ -# 7 ] ^ 2 71^ 

^ovo] < y7>£l^ c^}1- 7fx)^ *|j 6 PMOS ^*1^b]; 

^-7] *fl 1 i^ofl #7l <2]^ #3 ^Hl" ^1^7> 9l7}$\±± 

7flo]E ^-7>1- 7>^1^ 4 NMOS H^M^; 

^"71 ^1 6 PMOS E igT^E^ ILZ]}9± ^7>H1 ^Sflo] ^T.}-^ ^-71 2 7l§ 

^<&o] o] 7l-£l ^ Tllol^ t=±-7}# 7^fe 5 NMOS :^*1^b); ^ 

#7] ^1 4 NMOS S^^l^El^- a o v 7 ] ^ 5 nmos e^^e^ t^Hl 

<3^1Sl ^efl<y AV 7 ] 4 ! u-n^ll <^^^ ^7}Sf ^l^^o] < ?]7}£j^ 4i 

^ 7fX|^ ^1 6 NMOS ^-uj^Jl, <#7) A] 6 PMOS ^&7)^&\°) ^}) 
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